
References 

Link Good online description of the ventilation calculation algorithm

Link Online battery calculator

Link Very nice example of how one would work this out on paper

Units 

cell 1 Used for the number of cells in a battery

Constants 

kExpLimit 1% 25% of the lower explosive limit of hydrogen Link 

Utility Functions

rG T( ) 7.607
mL

min A cell
1

T 25 °C

25 °C










 Hydrogen gas generation rate per
cell per amp of overcharge current

rG 0 °C( ) 0.42
L

hr A cell
 I sometimes see this value cited.

rG 25 °C( ) 0.01612
ft3

hr A cell
 I sometimes see this value cited.

RG IOvercharge NCellsPerBattery NBatteries T  rG T( ) IOvercharge NCellsPerBattery NBatteries

Analysis 

Air Exchange Time

VRoom kExpLimit RG ΔTExchange= The total volume of hydrogen that must be removed in a given time interval 

ΔTExchange
VRoom kExpLimit

RG
= The amount of time per air exchange in the room



Total Air Flow

F kExpLimit VRoom IOvercharge NCellsPerBattery NBattery T  "Required Ventilation Rate"

RG RG IOvercharge NCellsPerBattery NBattery T 

RG
kExpLimit



Rate of Air Exchange

RExchange kExpLimit VRoom IOvercharge NCellsPerBattery NBattery T  "Required Air Exchange Rate"

cfm F kExpLimit VRoom IOvercharge NCellsPerBattery NBattery T 

cfm
VRoom



Worked Examples

 Industrial Power and Battery Example IPB Link 

T 25 °C Appendix Link

kExpLimit 1.5%

VRoom 40ft 30 ft 15 ft 18000.0 ft3

NBatteries 20

NCellsPerBattery 3 cell 20 They have an error in their
example. They included the
battery number twice.IOverCharge

200 A hr

20 hr


RExchange kExpLimit VRoom IOverCharge NCellsPerBattery NBatteries T  0.72
1

hr
 

F kExpLimit VRoom IOverCharge NCellsPerBattery NBatteries T  214.9 cfm 



SBS Example SBS Link 

T 0 °C Appendix Link

kExpLimit 1.0%

VRoom 30ft 60 ft 9 ft 16200.0 ft3

NBatteries 30

NCellsPerBattery 6 cell

IOverCharge
100 A hr

20 hr


RExchange kExpLimit VRoom IOverCharge NCellsPerBattery NBatteries T  0.08
1

hr
 

F kExpLimit VRoom IOverCharge NCellsPerBattery NBatteries T  22.2 cfm 



Giant Battery Company Example GBC Link

T 0 °C Appendix Link
kExpLimit 1.0%

VRoom 80ft 60 ft 30 ft 144000.0 ft3

NBatteries 75

NCellsPerBattery 24 cell Their charge current model is complex, but the final result is
the same as the other examples. The assumes a 20%
overcharge that occurs over a 4 hour period. This is the same
as assuming a 5% finishing current.

IOverCharge
450 A hr

4 hr
20 %

RExchange kExpLimit VRoom IOverCharge NCellsPerBattery NBatteries T  0.42
1

hr
 

F kExpLimit VRoom IOverCharge NCellsPerBattery NBatteries T  996.8 cfm 

PocketEngineer2 Example PocketEngineer2 Link

T 0 °C Appendix Link
kExpLimit 1.0%

VRoom 40ft 30 ft 15 ft 18000.0 ft3

NBatteries 10

NCellsPerBattery 18 cell

IOverCharge 0.02
A

A hr
850 A hr

RExchange kExpLimit VRoom IOverCharge NCellsPerBattery NBatteries T  0.25
1

hr


cf F kExpLimit VRoom IOverCharge NCellsPerBattery NBatteries T  75.3 cfm

SafetyFactor 5

cfmWithSafety SafetyFactor cf 376.6 cfm 



Textbook Example Textbook Link

T 25 °C Appendix Link
kExpLimit 1.0%

VRoom 8ft 12 ft 9 ft 864.0 ft3

NBatteries 1

NCellsPerBattery 24 cell

IOverCharge
40A
4

 Assume that the rectiifiers fail and drive max current into the battery.

RExchange kExpLimit VRoom IOverCharge NCellsPerBattery NBatteries T  0.45
1

hr


cf F kExpLimit VRoom IOverCharge NCellsPerBattery NBatteries T  6.4 cfm 

Appendix 

IPB Example





SBS Example





Giant Battery Company Example

PDF File

PocketEngineer2 Web Page



Textbook Example


